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(54) [TITLE OF THE INVENTION] OPTICAL DISC PLAYBACK APPARATUS AND 
OPTICAL DISC PLAYBACK METHOD 

(57) [ABSTRACT] 

5 [Problem] Tliere is provided an optical disc playbaclc apparatus 
for playing back, with a maximum possible performance, a dlslc tliat 
cannot be played baclc at a predetermined maximum speed of the disc . 

[Solution] There are Included playbaclc means (2, 4, 5, 6, 7, 8 
10 and 9 ) for playing bac]c an optical disc at a predetermined playbaclc 
speed as a playbaclc speed satisfying a minimum required transfer 
rate for the playbaclc; and a playbaclc control means 8 for. If the 
playbaclc means fall to read data from the optical disc, reducing 
the playbaclc speed being the predeteicmlned playbaclc speed such 
15 that the transfer rate does not fall below the minimum transfer 
rate and for Increasing the playback speed based on a signal that 
Indicates defects of the optical disc, so as to allow the data 
to be read from the optical disc* 

20 
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[SCOPE OF CLAIM FOR PATENT] 
[claim 1] An optical disc playback apparatus comprising: 

playback means for playing back an optical disc at a 
predetermined playback speed as a playback speed satisfying a 
5 minimum required transfer rate for the playback; and 

playback control means for. If the playback means fall to 
read data from the optical disc, controlling the playback speed 
being the predetermined playback speed such that the transfer rate 
does not fall below the minimum transfer rate so as to allow the 
10 data to be read from the optical disc. 

[claim 2] An optical disc playback apparatus comprising: 

playback means for playing back an optical disc at a 
predetermined playback speed as a playback speed satisfying a 
minimum required transfer rate for reproduction of data recorded 
15 on the optical disc, when an optical beam Is applied to the optical 
disc to detect a reflected light therefrom for playing back the 
optical disk; 

first playback control means for. If the playback means fall 
to read the data from the optical disc, gradually reducing the 

20 playback speed being the predetermined playback speed such that 
the transfer rate does not fall below the minimum transfer rate, 
and then setting as the playback speed a reduced playback speed 
at which reading the data from the optical disc becomes possible, 
so as to allow the data to be read from the optical disc with the 

25 reduced playback speed; 
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determination means for determining a maximum playback speed, 
at which reading the data from the optical disc is possible, 
increased from the playback speed set by the first playback control 
means, based on a signal that indicates defects of the optical 
5 disc ; and 

second playback control means for reading the data from the 
optical disc at a playback speed higher than the playback speed 
set by the first playback control means, based on a determination 
result produced by the determination means. 

10 [claim 3] An optical disc playback apparatus comprising: 

playback means for playing back an optical disc at a 
predetermined playback speed as a playback speed satisfying a 
minimum required transfer rate for reproduction of data recorded 
on the optical disc, when an optical beam is applied to the optical 

15 disc to detect a reflected light therefrom for playing back the 
optical disk; 

first playback control means for, if the playback means fail 
to read. the data from the optical disc, gradually reducing the 
playback speed being the predetermined playback speed such that 

20 the transfer rate does not fall below the minimum transfer rate, 
and then setting as the playback speed a reduced playback speed 
at which reading the data from the optical disc becomes possible 
so as to allow the data to be read from the optical disc at the 
reduced playback speed; 

25 determination means for determining a meucimum playback speed. 
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at which reading the data from the optical disc is possible, 
increased from the playback speed set by the first playback control 
means, based on at least one of the following elements: a state 
of the reflected light from the optical disc, a focus error signal 
5 generated from the reflected light, a tracking error signal 
generated from the reflected light, a focus drive signal for focus 
control of the optical beam applied to the optical disc, and a 
tracking drive signal for tracking control of the optical beam 
applied to the optical disc; and 

10 second playback control means for reading the data from the 

optical disc at a playback speed higher than the playback speed 
set by the first playback control means, based on a determination 
result produced by the determination means, 
[claim 4] An optical disc playback method comprising: 

15 a first step for playing back an optical disc at a 

predetermined playback speed as a playback speed satisfying a 
minimum required transfer rate for playback of the optical disc; 
and a second step for, if the first step fails to read data from 
the optical disc, controlling the playback speed being the 

20 predetermined playback speed such that the transmission rate does 
not fall below the minimum transfer rate, so as to allow the data 
to be read from the optical disc. 

[claim 5] An optical disc playback method comprising: 

a first step for playing back an optical disc at a 
25 predetermined playback speed as a playback speed satisfying a 
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minimum required transfer rate for reproduction of data recorded 
on the optical disc, when an optical beam Is applied to the optical 
disc to detect a reflected light therefrom for playing back the 
optical disk; 

5 a second step for. If the first step falls to read the data 

from the optical disc, gradually reducing the predetermined 
playback speed such that the transfer rate does not fall below 
the minimum transfer rate, and then setting as the playback speed 
a reduced playback speed at which reading the data from the optical 

10 disc becomes possible so as to allow the data to be read from the 
optical disc at the reduced playback speed; 

a third step for determining a maximum playback speed, at 
which reading the data from the optical disc Is possible. Increased 
from the playback speed set In the second step, based on a signal 

15 that Indicates defects of the optical disc; and 

a fourth step for reading the data from the optical disc 
at a playback speed higher than the playback speed set In the second 
step, based on a determination result of the third step, 
[claim 6] An optical disc playback method comprising: 

20 a first step for playing back an optical disc at a 

predetermined playback speed as a playback speed satisfying a 
minimum required transfer rate for reproduction of data recorded 
on the optical disc, when an optical beam is applied to the optical 
disc to detect a reflected light therefrom for playing back the 

25 optical disk; 

5 
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a second step for. If the first step fails to read the data 
from the optical disc, gradually reducing the playback speed being 
the predetermined playback speed such that the transfer rate does 
not fall below the minimum transfer rate, and then setting as the 
5 playback speed a reduced playback speed at which reading the data 
from the optical disc becomes possible so as to allow the data 
to be read from the optical disc at the reduced playback speed; 

a third step for determining a maximum playback speed, at 
which reading the data from the optical disc is possible , increased 

10 from the playback speed set in the second step, based on at least 
one of the following elements: a state of the reflected light from 
the optical disc , a focus error signal generated from the reflected 
light , a tracking error signal generated from the reflected light , 
a focus drive signal for focus control of the optical beam applied 

15 to the optical disc , and a tracking drive signal for tracking control 
of the optical beam applied to the optical disc; and 

a fourth step for reading the data from the optical disc 
at a playback speed higher than the playback speed set in the second 
step, based on a determination result of the third step. 

20 [DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Technical Field of the invention] The present invention 
relates to an optical disc playback apparatus allowing high-speed 
playback, and to an optical disc playback method. 
25 [0002] 
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[Prior Art] One of the selling points of optical disc drives is 
high- speed playback. Currently, DVD (Digital Video Disk) drives 
feature the high-speed playback as a selling point, as well as 
CD (compact disc) ROM drives. The high-speed playback function 
5 is also effectively utilized for anti-skip protection of portable 
CD players, because essential data can be kept in a buffer memory 
in advance due to the improvement in transfer rate. 
[0003] Since the rotation speed of a disk is increased by 

the high-speed playback, a relative speed to pass through defects 
10 of the disk such as scratches or marks is also increased, thereby 
shortening defect-passing time. Therefore, it can be expected 
that the higher the speed is, the better the defect-related 
performance becomes within a range that can be followed by a servo . 
[0004] 

15 [Problems to be Solved by the Invention] However, although 
there are aforementioned advantages, there are the following 
disadvantages too . As optical disc drives have become wide- spread, 
optical discs with weak packaging are increasingly used as a 
supplement to magazines . Also , there has been an attempt to shorten 

20 molding time of optical discs. As a result, some of the disks 
currently on the market may be bent due to the weak packaging, 
and other disks may experience an increasing vibration towards 
the outer circumference along a focus direction due to defective 
molding. High-speed playback negatively affects such disks. 

25 [0005] If it is impossible to read data from an optical disc 

7 
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at a predetermined maximum speed of the disc , a CD-ROM drive reduces 
the speed In order to read the data. However, when playing back 
a video on a PC (Personal Computer) , predetermined data Is required 
to be transferred to the PC within a specified time period, and 
5 there exists amlnlmum transfer rate that Is required to be satisfied . 
If a transfer rate falls below the minimum transfer rate, the video 
playback Is disrupted. In other words , only reducing the transfer 
rate by as much as required to read data Is not sufficient. 
[0006] An object of the present Invention In view of the 

10 aforementioned problem Is to provide the following optical disc 
playback apparatus and optical disc playback method. 
[0007] (1) An optical disc playback apparatus for playing 

back, with a maximum possible performance, a disk that cannot be 
played back at a predetermined maximum speed of the disk. 

15 [0008] (2) An optical disc playback method for playing back, 

with a maximum possible performance, a disk that cannot be played 
back at a predetermined maximum speed of the disk. 
[0009] 

[Solution to the Problems] In order to solve the 
20 aforementioned problem and to achieve the object , the optical disc 
playback apparatus and the optical disc playback method of the 
present invention are comprised as follows. 

[0010] The optical disc playback apparatus of the present 

invention comprises: playback means for playing back an optical 
25 disc at a predetermined playback speed as a playback speed 

8 
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satisfying a minimum required transfer rate for reproduction of 
data recorded on the optical disc, when an optical beam is applied 
to the optical disc to detect a reflected light therefrom for playing 
back the optical disk; first playback control means for, if the 
5 playback means fail to read the data from the optical disc , gradually 
reducing the playback speed being the predetermined playback speed 
such that the transfer rate does not fall below the minimum transfer 
rate, and then setting as the playback speed a reduced playback 
speed at which reading the data from the optical disc becomes 

10 possible so as to allow the data to be read from the optical disc 
at the reduced playback speed; determination means for determining 
a maximum playback speed , at which reading the data from the optical 
disc is possible, increased from the playback speed set by the 
first playback control means , based on at least one of the following 

15 elements: a state of the reflected light from the optical disc, 
a focus error signal generated from the reflected light , a tracking 
error signal generated from the reflected light, a focus drive 
signal for focus control of the optical beam applied to the optical 
disc , and a tracking drive signal for tracking control of the optical 

20 beam applied to the optical disc; and 

second playback control means for reading the data from the optical 
disc at a playback speed higher than the playback speed set by 
the first playback control means, based on a determination result 
produced by the determination means . 

25 [0011] The optical disc playback method according to the 

9 
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present Invention comprises: a first step for playing back an 
optical disc at a predetermined playback speed as a playback speed 
satisfying a minimum required transfer rate for reproduction of 
data recorded on the optical disc, when an optical beam Is applied 
5 to the optical disc to detect a reflected light therefrom for playing 
back the optical disk; a second step for. If the first step falls 
to read the data from the optical disc, gradually reducing the 
playback speed being the predetermined playback speed such that 
the transfer rate does not fall below the minimum transfer rate, 

10 and then setting as the playback speed a reduced playback speed 
at which reading the data from the optical disc becomes possible 
so as to allow the data to be read from the optical disc at the 
reduced playback speed; a third step for determining a maximum 
playback speed, at which reading the data from the optical disc 

15 Is possible. Increased from the playback speed set In the second 
step, based on at least one of the following elements: a state 
of the reflected light from the optical disc , a focus error signal 
generated from the reflected light, a tracking error signal 
generated from the reflected light, a focus drive signal for focus 

20 control of the optical beam applied to the optical disc, and a 
tracking drive signal for tracking control of the optical beam 
applied to the optical disc; and a fourth step for reading the 
data from the optical disc at a playback speed higher than the 
playback speed set In the second step, based on a determination 

25 result of the third step. 
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[0012] 

[Embodiment of the Invention] Hereinafter, an embodiment of tlie 
present Invention will be described wltti reference to the drawings . 
[ 0013 ] FIG . 1 Is a block diagram showing a schematic structure 

5 of an optical disc playbac]c apparatus according to the present 
Invention. The optical disc playbaclt apparatus shown In FIG. 1 
reproduces data recorded on an optical disc 1 . 
[ 0014 ] As shown In FIG. 1 , the optical disc playbac]c apparatus 

Includes a spindle motor 2 , a rotation detector 3 , an optical plclcup 
10 4, an actuator 5, a servo control section 6, a system controller 
7, a playbac]c speed control section 8, a reproduction processing 
section 9, an error detection section 10, a buffer control section 
11, and an Interface (I/F) 12. 

[0015] The spindle motor 2 rotates the optical disc 1 based 

15 on a motor drive signal received from the servo control section 
6. The rotation detector 3 detects the rotation from the spindle 
motor 2, and transmits a rotation detection signal to the system 
controller 7. 

[0016] The optical plclcup 4 applies an optical beam to the 

20 optical disc for playbaclc, and detects a reflected light from the 
optical disc, and then transmits an RF (reference) signal to the 
reproduction processing section 9. The actuator 5 causes the 
optical plclcup 4 to perform focusing and tracking, based on a focus 
drive signal and a tracking drive signal that are received from 
25 the servo control section 6. 
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[ 0017 ] The reproduction processing section 9 reproduces data 

of the optical disc indicated in the RF signal that is received 
from the optical pickup 4, and transmits the data to the error 
detection section 10. The reproduction processing section 9 
5 generates a focus error signal and a tracking error signal from 
the RF signal received from the optical pickup 4, and transmits 
the focus error signal and the tracking error signal to the servo 
control section 6. The reproduction processing section also 
transmits the RF signal, the focus error signal and the tracking 

10 error signal to the system controller. 

[0018] The error detection section 10 detects errors 

contained in the optical disc data received from the reproduction 
processing section 9, and corrects as many detected errors as 
possible. An error correction code is given to the data recorded 

15 on the optical disc, and the errors are corrected based on the 
error correction code. However, the error correction code has 
a limited error correction capability. If the optical disc data 
contains errors that are beyond the error correction capability, 
the errors cannot be corrected. If the errors contained in the 

20 optical disc data cannot be corrected, the error detection section 
10 notifies the system controller 7 of a read error. 
[ 0019 ] The buffer controlling section 10 buffers the optical 

disc data whose errors have been corrected by the error detection 
section 10, and the buffered data is outputted to the outside via 

25 the interface 12. 
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[0020] The system controller 7 controls the whole optical 

disc apparatus . The playback speed control section 8 transmits 
a playback speed control signal to the servo control section 6 
for controlling the playback speed of the optical disc (rotations 
5 of the disk per unit time) , based on the RF signal, the focus error 
signal, the tracking error signal, the focus drive signal, the 
tracking drive signal, and the read error notification received 
from the error detection section 10. The playback speed control 
performed by the playback speed control section 8 realizes a 

10 playback speed reduction method 1, a playback speed reduction 
method 2 , a playback speed increase method 1 and a playback speed 
increase method 2, which will be described later. 
[0021] The servo control section 6 generates the motor drive 

signal based on the playback speed control signal, and controls 

15 the drive of the spindle motor using the motor drive signal. The 
servo control section 6 also generates the focus drive signal and 
the tracking drive signal based on the focus error signal and the 
tracking error signal, respectively, and controls the drive of 
the actuator using the focus drive signal and the tracking drive 

20 signal. Thus, a desired focusing state and tracking state are 
maintained. 

[0022] Next, the essence of the present invention will be 

described. 

[0023] When playing back the aforementioned bent disc or 

25 defectively molded disc , it is necessary to reduce a playback speed 
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because reading such a disc at a high transfer rate Is very dlf f Icult . 
However, such a disc can be read by Increasing the playback speed 
If the defects of the disc are , for example , scratches . Therefore , 
the present Invention provides a playback speed Increase method 
5 In addition to a playback speed reduction method. 

[0024] Hereinafter, a playback speed reduction method 1, a 

playback speed reduction method 2 , a playback speed Increase method 
1 and a playback speed Increase method 2 will be described In sequence • 
In the present Invention, the playback speed reduction method 1 
10 or the playback speed reduction method 2 Is applied, followed by 
the application of the playback speed Increase method 1 or the 
playback speed Increase method 2. In other words, there are four 
combinations of the playback speed control. 

[0025] First, the playback speed reduction method 1 will be 

15 described. In the playback speed reduction method 1, procedures 
Al to A4 are carried out within a time period that Is above or 
equal to the minimum transfer rate. A playback transfer rate Is 
a transfer rate at which data recorded on an optical disc Is 
reproduced without a problem, e.g., a transfer rate at which video 
20 Is played back continuously and smoothly. 

[0026] (al) If It Is Impossible to read data from an optical 

disc when playing back the optical disc at the maximum speed (Nx 
speed playback), the playback speed Is gradually reduced. The 
error detection section 10 determines whether or not the data can 
25 be read from the optical disc. In other words, when a read error 

14 
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is notified by the error detection section 10, the read error 
indicates that the data cannot be read from the optical disc. 
[0027] (a2) While the playback speed is gradually reduced, 

it is determined whether the data can be read from the optical 
5 disc. This determination is also made by the optical disc error 
detection section 10. 

[0028] (a3) While the playback speed is gradually reduced, 

the speed is adjusted such that reading the data from the optical 
disc becomes possible, thereby reading the data from the optical 
10 disc at the adjusted speed. 

[0029] (a4) If the data cannot be read from the optical disc 

even at the minimum speed, or if the transfer rate almost falls 
below the minimum transfer rate , it is reported that the data cannot 
be read. 

15 [0030] In the aforementioned playback speed reduction method 

1 , the playback speed is gradually reduced under such a condition 
as described above . If the playback speed is reduced not gradually 
but suddenly to the minimum speed (i.e., the minimum playback speed 
that satisfies the minimum transfer rate) , it takes a relatively 

20 long time until the speed is stabilized during which the data cannot 
be read from the optical disc . The playback speed reduction method 
1 according to the present invention makes it possible to shorten 
the time for stabilizing the speed by gradually reducing the 
playback speed. As a result, a decrease of the transfer rate is 

25 prevented. 
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[0031] Next, the playback speed reduction method 2 will be 

described* 

[0032] (bl) It Is Impossible to read data from an optical 

disc when playing back the optical disc at the maximum speed (Nx 
5 speed playback) . 

[0033] (b2) The cause that the data cannot be read from the 

optical disc Is determined, based on the state of an RF signal 
(I.e. , whether the cause Is due to scratches and marks), a focus 
error signal, a tracking error signal, a focus drive signal and 
10 a tracking drive signal. 

[0034] (b3) Based on the data obtained In (b2) , the playback 

speed Is quickly reduced to a speed at which the data Is expected 
to be read. 

[0035] (b4) If the data cannot be read at the playback speed 

15 reduced In (b3), the procedures {b2) and (b3) are repeated. 

[0036] (b5) If the data cannot be read even at the minimum 

playback speed, or If the transfer rate almost falls below the 
minimum transfer rate. It Is reported that the data cannot be read. 
[0037] Next, the playback speed Increase method 1 will be 

20 described. 

[0038] (cl) Data has been read for a particular period of 

time or a particular amount of data has been read after a playback 
speed Is reduced by the playback speed reduction method 1 or the 
playback speed reduction method 2 . 
25 [0039] (c2) The playback speed Is gradually Increased. 

16 



17 



[0040] (c3) If the playback speed has been Increased to a 

speed beyond which the data can no longer be read, the playback 
speed becomes fixed. 

[0041] Next, the playback speed Increase method 2 will be 

5 described . 

[0042] (dl) It is constantly determined whether or not to 

Increase the playback speed, based on the state of an RF signal 
(I.e., whether the cause that the data cannot be read Is due to 
scratches or marks) , a focus error signal, a tracking error signal, 

10 a focus drive signal and a tracking drive signal • 1 1 is , for example , 
determined at each rotation interval of the disc (every 100ms). 
[0043] (d2) If it is determined that the playback speed can 

be increased, a maximum playback speed is calculated, and then 
the playback speed is set accordingly. 

15 [ 0044 ] A playback speed control, to which the aforementioned 

playback speed reduction method 1 or the playback speed reduction 
method 2 is applied followed by the application of the playback 
speed increase method 1 or the playback speed Increase method 2, 
is shown in FIG. 2. As shown in FIG. 2, if it is determined that 

20 data cannot be read from an optical disc (STl) , the playback speed 
is reduced (ST2). Thereafter, the playback speed is increased 
according to a predetermined timing (ST3, ST4). 
[0045] Now, an exemplary playback speed control of the present 

Invention is described referring to FIG. 3 . FIG. 3 is a flow chart 

25 showing a playback speed control to which the playback speed 



reduction method 1 is applied followed by the application of the 
playback speed increase method 2. 

[0046] An optical beam is applied to an optical disc to be 

played back, and a reflected light is detected from the optical 
5 disc, thereby beginning the playback of the optical disc (STll) • 
Here, the playback begins at a predetermined playback speed 
satisfying theminimxim transfer rate , which is essentially required 
for the reproduction of data recorded on the optical disc. 
[0047] If the data cannot be read from the optical disc 

10 (following the "YES" path from ST12) , the predetermined playback 
speed is gradually reduced such that the transfer rate does not 
fall below the minimum transfer rate {ST13) . The playback speed 
is set (ST15) when it is possible to read the data from the optical 
disc (following the "YES" path from ST 14), and the data is read 

15 from the optical disc at the set speed (ST16). 

[0048] A maximum playback speed, at which reading the data 

from the optical disc is possible, increased from the set playback 
speed is determined , based on at least one of the following elements : 
a state of the reflected light from the optical disc (RE signal) , 

20 a focus error signal, a tracking error signal, a focus drive signal 
for focus control of the optical beam applied to the optical disc, 
and a tracking drive signal for tracking control of the optical 
beam applied to the optical disc (ST17) . In other words, a maximum 
playback speed increased from the set playback speed is determined . 

25 If it is determined that the playback speed can be increased 
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(following the "YES" path from ST18), the playback speed is 
increased to a speed calculated based on a result of the 
determination (ST19) , and the data is read from the optical disc 
at the increased playback speed (ST20) * Thereafter, the increase 
5 and decrease of the playback speed are controlled until the playback 
is completed (following the "YES" path from ST21). 
[0049] The increase and decrease of the playback speed are 

performed by the playback speed control section 8 shown in FIG. 
1. To briefly describe, the playback speed control section 8 

10 compares disk vibration information with a standard value, and 
detects disk vibration. Based on a detection result of the disk 
vibration, the increase of the playback speed is controlled. The 
disk vibration information is generated from a focus error signal, 
a tracking error signal, a focus drive signal and a tracking drive 

15 signal. For example, if there is disk vibration, effects of the 
disc vibration appear in a focus error signal. Based on the focus 
error signal, a focus drive signal that dampens the effects of 
the disk vibration is generated. The disk vibration is detected 
by monitoring a focus error signal and a focus drive signal. The 

20 playback speed control section 8 also compares read error 
information with a standard value , and detects read errors • Based 
on a detection result of the read error , the decrease of the playback 
speed is controlled. 

[0050] Now, advantageous effects of the present invention 

25 are described. 
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[0051] The focus error signal, the tracking error signal, 

the focus drive signal and the tracking drive signal are essential 
for optical disc playback apparatuses . A function for determining 
the state of an RF signal (I.e., determining whether the cause 
5 that the data cannot be read Is due to scratches and marks) Is 
also essential. It Is also essential to be able to alter the 
playback speed of an optical disc flexibly. Therefore, It can 
be said that no additional cost Is required to realize the present 
Invention since the playback speed control according to the present 
10 Invention can be realized by means of the essential functions of 
optical disc playback apparatuses. 

[0052] Currently, most DVD titles are movie films. DVD-ROM 

drives read data from DVDs with Increased playback speed In order 
to meet market demands or to Improve defect -resistant performance . 

15 Therefore, It Is sometimes difficult to read such a faulty disk 
as mentioned above. Video may not be played back smoothly or may 
be disrupted. However, by applying the playback speed control 
of the present Invention, users can enjoy smooth video playback 
as If there was no problem with the disc . The present Invention 

20 allows optical disc playback apparatuses to read various discs 
at the maximum possible transfer rate that enables playback. 
Therefore, the present Invention makes It possible to provide the 
best possible performance even when playing back a faulty disc. 
[ 0053] The above-mentioned advantageous effects are briefly 

25 described as follows. (1) A playback Is not disrupted even when 
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playing back a faulty disc. 

[ 0054 ] ( 2 ) Advantages of high-speed playback are maximized. 

In a conventional manner, if a playback speed is reduced, a transfer 
rate is also lowered. However, the present invention allows a 
5 disc to be read at the maximum possible rate. 
[0055] 

[Effect of the Invention] The present invention provides the 
following optical disc playback apparatus and optical disc playback 
method . 

10 [0056] (1) An optical disc playback apparatus for playing 

back, with a maximum possible performance, a disk that cannot be 
played back at a predetermined maximum speed of the disc. 
[0057] (2) An optical disc playback method for playing back, 

with a maximum possible performance, a disk that cannot be played 

15 back at a predetermined maximum speed of the disc. 
[Brief Description of the Drawings] 

[FIG. 1] A block diagram showing a schematic structure of an 
optical disc playback apparatus according to the present invention . 
[ FIG . 2 ] A graph chart briefly showing a playback speed control 
20 of the present invention. 

[FIG. 3] A flow chart briefly showing a playback speed control 
of the present invention. 

[Description of the Reference Characters] 
1 optical disc 
25 2 spindle motor 
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3 rotation detector 

4 optical pickup 

5 actuator 

6 servo control section 
5 7 ""' system controller 

8 playback speed control section 

9 reproduction processing section 

10 *" error detection section 

11 buffer controlling section 
10 12 interface (I/F) 
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